Abstract. The sodium metavanadate samples are digested completely by hydrochloric acid and nitric acid (V HCl : V HNO3 =5:1), and then made a directly determination of micro element potassium of 0.010 to 1.0% by inductively coupled plasma atomic emission spectrometry (ICP-OES). In the coexistence medium of 42% vanadium and 20% sodium, the method systematically investigated the matrix effects, spectral interferences, background effects and other interference factors, and a concluded was made: the matrix elements vanadium and sodium do not produce spectral interference in the determination of micro potassium, the matrix effect of vanadium and background noise enhanced the detection signal of potassium spectral lines, however, the matrix effects of sodium weakened the signal of potassium. In the high concentrations of vanadium and sodium coexistence medium system, the overall matrix effect still raised up the detection signal of potassium analysis lines and the background noise. Therefore, the test have taken the preferred analysis spectral lines, background correction region and ICP spectrometer parameters and other testing measures, and through comprehensive application of the matrix matching and synchronization background correction methods to eliminate interference in determination of the micro potassium that caused by the high content of vanadium and sodium coexist matrix. The results show: Detection limit is 480μg/L (766.490nm) or 480μg/L (769.896nm); Background equivalent concentration is 200μg/L (766.490nm) or 210μg/ L (769.896nm); RSD ≤ 2.72% (766.490nm) or RSD≤ 3.60% (769.896nm); Recovery rate is between 95.0% and 107.5%.
Introduction
Sodium metavanadate is an important vanadium fine chemical product, which is widely used in the industrial field. It not only can be used as chemical reagents, catalysts, driers and mordant, etc., but also could be used as basic chemical raw materials for the production of ammonium metavanadate or potassium metavanadate and other products. The content of the micro impurity potassium is one of the key indicators affecting product's quality control, at present, papers of the analysis methods that determination of sodium metavanadate chemical composition have not retrieved, and only have a small number of similar detection methods reported in the literatures [1] [2] [3] that determination of sodium, potassium, phosphorus, arsenic, iron in the vanadium pentoxide or ammonium metavanadate samples by atomic absorption spectroscopy or inductively coupled plasma atomic emission spectrometry. However, the existing F-AAS or ICP-OES methods are mainly applied to the determination of the vanadium pentoxide or other mere vanadium-containing matrix samples. The detection conditions and performance indicators and other important technical parameters of existing methods do not fully consider these impact factors caused by the high concentration of alkali metal sodium element. The sodium metavanadate coexist 42% vanadium and 20% sodium, so the original method cannot be applied to such a complex matrix media.
In this paper, the samples are digested by hydrochloric acid and nitric acid, and then made a direct determination of micro impurity element potassium by ICP-OES in the sodium metavanadate. The
International Conference on Material Science and Application (ICMSA 2015) complex system in the coexistence of about 42% vanadium and 20% sodium was the tested and summarized from the spectral interferences, matrix effects, background noise and other interference factors on the determination. This method take the preferred analysis wavelength, background correction area, as well as instrument operating parameters and other detection conditions, at the same time, combined application matrix matching and synchronization background correction two technical measures, therefore to overcome the high vanadium and high sodium coexistence matrix, argon molecular band and other interference factors impact on the determination of micro potassium. The method has less interference factors, wider detection range, less steps, convenient and easy to control, short inspection cycle, excellent technical performance and other characteristics, it can meet the need for a direct determination of 0.010 to 1.0% of the micro impurity potassium in the sodium metavanadate.
Experimental

Instruments and Reagents
iCAP 6300 full spectrum of direct-reading plasma atomic emission spectrometer, Elix water purifier.
Superior grade hydrochloric acid and nitric acid. Potassium standard stock solution, whose concentration is 1.0000 mg /mL.
Working Conditions of Instrument
ICP spectrometer working conditions: RF power is 800 W, auxiliary gas flow rate (Ar) is 1.5 L/min, nebulizer pressure is 0.26MPa, peristaltic pump speed is 55r/min, observation height is 11.0mm, each measurement need integration 3 times and each integration time is 15s.
Test Method
0.5000g sodium metavanadate sample was Weighted and put into a 250mL conical flask, rinse bottle wall and disperse samples with 10mL water, then add 10mL hydrochloric acid and until the digestion reaction is completed at a low temperature heating conditions, add 2mL nitric acid and boiled to produce a uniform large bubbles, the test solution after cooling is diluted with water in 100mL volumetric flask. And the test solution is measured in plasma atomic emission spectrometer according to the working conditions of instrument in paragraph 1.2.
The Calibration Curve
According to the proportion of sodium metavanadate as 42% vanadium and 20% sodium, the appropriate amount of high purity vanadium pentoxide and sodium chloride are digested in accordance with the 1.3 test methods, then this pure matrix reagent solution used as blank correction and matrix matching bottoming solution, then added standard solution of potassium and formulated into a series of different concentrations matrix matching calibration curve whose matrix composed are entirely consistent with the sodium metavanadate sample solution. The potassium element content covered the concentration range of 0.010% to 1.0%.
Results and Discussion
Spectral Interference Test and the Selection of Spectral Lines
The emission spectrometry of potassium atomic is very simple and its spectral lines are not too much, so there is not too much choice to select the analytical line for the determination of micro potassium. Interference tests showed that the two high sensitivity analysis lines of the K 766.490nm and K 769.896nm are not interfered by matrix elements vanadium and sodium, however, in the scanning window of these two spectral lines, a flat signal baseline produced by the blank solution of 42% vanadium with its intensity is approximately 4 times stronger than the signal baseline of the digestion reagent blank, indicates that the vanadium matrix effects strengthen the signal of potassium analysis line. The mixed solution with 42% vanadium and 20% sodium that is similar to the sodium metavanadate matrix components, still enjoys a straight signal baseline , and its strength was only approximately 2 times than the reagent blank, which is significantly lower than blank background signal that only enjoys the same concentration of vanadium, in other words, the signal intensities drop down about half while added into 20% sodium, which indicates that alkali metal sodium element which is easily producing ionized and producing a strong inhibitory effect on potassium analysis line, as a result, in the coexistence medium of high concentrations of vanadium and sodium, we can not ignore the strong impact on the determination that caused by the vanadium and sodium matrix elements.
Since the wavelengths of K 766.490nm and K 769.896nm near infrared region, the argon molecular bands produce strong background noise and lead to the significantly higher background baseline. The signal baseline were relatively flat, and the net signal intensity values and the background equivalent concentration value and the background equivalent concentration value are consistent with the digestion reagent blank, which indicates that the matrix matching and synchronization background correction can effectively eliminate its impact as showed in Fig.1 . 
Background Equivalent Concentration and Detection Limit
In order to eliminate a strong impact on the determination of micro potassium that caused by sodium metavanadate matrix, the calibration curve (1.4) have to match by matrix according to the contents of vanadium and sodium in sodium metavanadate, as a resoult to make the consistent of the calibration curve and the composition of test solution . In accordance with the proportion of 42% V and 20% Na，the purity vanadium pentoxide and sodium chloride were digested and prepared into the substrate reagent blank solution by the test method of 1.3. The blank solution was paralleling measured 11 times continuously; along with the concentration value corresponding to 10 times the standard deviation was used as the lower detection limit of the method. Background equivalent As seen from Tab.2, BEC of the method is 0.0040 ~ 0.0042% (200 ~ 210 μg/L), so it caused weak effect on the detection results, and it indicates that the impact of reagent background and high vanadium high sodium coexist matrix are effectively eliminated by matrix matching and synchronization background correction measures. The detection limit is 0.0092 ~ 0.0096% (460 ~ 480μg / L) and meet the needs of detection of micro potassium.
The Linear Relationship of the Calibration Curve and Its Detection Range Test
The standard solutions of calibration curve are prepared in accordance with 1.4, and made curve fitting and linear regression. The results showed that the linear relationship is very good in the concentration range of 0.010 to 1.0%, with the correlation coefficient r> 0.999 3, shown in Fig.2 . Fig.2-1 
Recovery of the Method Test
The actual sodium metavanadate samples are analyzed in accordance with the experimental methods and the spike recovery is tested, the results are shown in Tab.4.
In Tab.4, the recovery is between 95.0% and 107.5%, which indicates the results of the method are accurate and reliable. 
Conclusions
This method is used for the direct determination of micro impurity element potassium of the sodium metavanadate, the quantitative detection range is ranged from 0.010% to 1.0%. In this paper, the spectral interferences, matrix effects, background noise and other interference factors in the complex coexistence system of high vanadium high sodium has tested and summarized, preferred analysis spectral lines, background correction region and ICP parameters and other measures has been selected, and combined with the utilization of the matrix matching and synchronization background correction methods, the impact of high vanadium and high sodium matrix and argon molecular bands on the determination of micro potassium has been effectively solved. The technical performance of the method is excellent, it is simple and practical, easy to operate, with less interference factors and lower detection limitation and background equivalent concentration, wide detection range, good precision, high accuracy and other characteristics.
